A note on estimating stochastic volatility and its volatility: a new simple method
The dynamics of the risky asset price are given by
where µ s and σ s are the rate of return and the volatility, respectively.
As in Heston's model, the stochastic volatility is given by
where |ρ| < 1 is the correlation factor between the two Brownian motions, α, β and γ are constants.
The wealth process is given by
where x is the initial wealth, {π s , F s } t≤s≤T is the portfolio process, and
The investor's objective is to maximize the expected utility of the terminal wealth
where V (.) is the value function, U (.) is continuous, smooth, bounded and strictly concave utility function.
The value function satisfies the Hamilton-Jacobi-Bellman PDE (suppressing the notations)
Thus the solution yields
We take a second-order Taylor's expansion of V (t, x,σ) and therefore
Substituting this into (4) yields
The above equation can be rewritten as
where β i is a constant. Thus
The above equation can be rewritten as the following regression equations
where β i is a parameter to be estimated by a non-linear regression (while the variables π * , µ and r are observed data), and β 3 is an estimate of the volatility of the portfolio for period t.
To estimate the volatility of volatility γ, we multiply (6) by γ and take the inverse to obtain
where β 4 is an estimate of γ,β 3 is the estimated volatility from the previous regression, andπ is observed data. A similar procedure can be used to estimate the factor of correlation.
